The opinion in support of the decision being entered today
(1) was not witten for publication in a | aw journal and
(2) is not binding precedent of the Board.
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ON BRI EF

Bef ore FRANKFORT, MQUADE and BAHR, Administrative Patent
Judges.

McQUADE, Administrative Patent Judge.

DECI SI ON ON APPEAL

Donald C. D. Chang et al. appeal fromthe fina

rejection of clainms 1, 3, 4, 6 through 10 and 14 t hrough

19, all of the clainms pending in the application.

THE | NVENTI ON

The invention relates to a method and system for

determ ning the position of an object such as an
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aircraft. Cains 1 and 8 are representative and read as

foll ows:

1. A nmethod for determining a position of an
object utilizing two-way rangi ng anong a
plurality of satellites at known | ocations in
communi cation with a ground station, the nethod
conpri si ng:

transmtting a first ranging signal froma
first satellite in a first orbit at a first
known | ocation to the object as directed by the
ground station;

transmtting a second ranging signal from
the object to the first satellite in response to
the first ranging signal for receipt by the
ground station;

transmtting a third ranging signal from
one of the first satellite and a second
satellite in a second orbhit at a second known
| ocation to the object as directed by the ground
station;

transmtting a fourth ranging signal from
the object to the other one of the first
satellite and the second satellite in response
to the third ranging signal for receipt by the
ground station;

determining a first delay corresponding to
atine difference between transm ssion of the
first ranging signal and receipt of the second
rangi ng signal ;

determ ning a second del ay corresponding to
atinme difference between transm ssion of the
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third ranging signal and receipt of the fourth
rangi ng signal; and

determ ning the position of the object
based on the first and second known | ocations of
the first and second satellites, respectively,
and the first and second del ays.

8. A systemfor determning a position of an
object utilizing two-way rangi ng anong a
plurality of satellites at known | ocations in
comuni cation with a ground station, the system
conpri si ng:

a first satellite communi cation transceiver
inafirst orbit at a first known |ocation for
provi ding a bidirectional comunication path
between the first satellite comunication
transcei ver and the object wherein the first
satellite comunication transceiver transmts a
first ranging signal to the object as directed
by the ground station and wherein the object
transmts a second ranging signal to the first
satellite conmunication transceiver in response
to the first ranging signal, and the first
satellite conmunication transceiver further for
providing a first unidirectional conmunication
path between the first satellite conmuni cation
transcei ver and the object corresponding to the
first satellite comunication transceiver
perform ng one of transmtting a third rangi ng
signal to the object and receiving a fourth
rangi ng signal fromthe object;

a second satellite comrunication
transceiver in a second orbit at a second known
| ocation for providing a second unidirectional
comruni cati on path between the second satellite
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communi cation transcei ver and the object
corresponding to the second satellite

comuni cation transcei ver perform ng one of
receiving the fourth ranging signal fromthe
object in response to the first satellite
communi cation transceiver transmtting the third
rangi ng signal to the object and transmtting
the third ranging signal to the object wherein
the object transmts the fourth ranging signal
in response thereto to the first satellite
conmuni cation transcei ver; and

a ground station for determning a first
path |l ength corresponding to a first tinme length
of the bidirectional conmunication path,
determ ning a second path |l ength correspondi ng
to a second tinme length of the first and second
uni di rectional comrunication paths, and
determ ning the position of the object based on
the first and second known | ocations and the
first and second path | engths.

THE PRI OR ART

The reference relied upon by the exam ner as
evi dence

of anticipation and obvi ousness is:

Ames et al. (Ames) 5,126, 748 Jun. 30,
1992

THE REJECTI ONS

Clains 1, 8 and 10 stand rejected under 35 U S. C

8§ 102(b) as being anticipated by, and in the alternative
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under 35 U.S.C. § 103(a) as being unpatentable over,
Anes.

Clains 3, 4, 6, 7, 9 and 14 through 19 stand
rejected under 35 U. S.C. 103(a) as being unpatentabl e
over Ames.

Attention is directed to the appellants’ nmain and
reply briefs (Paper Nos. 20 and 22) and to the examner’s
final rejection and answer (Paper Nos. 15 and 21) for the
respective positions of the appellants and the exam ner

with regard to the nmerits of these rejections.

DI SCUSSI ON

Ames di scl oses a dual satellite navigation system
and nethod for determning the position of a nobile
obj ect such as an aircraft 12'. The systemincludes a
fixed ground station 10, a primary satellite S1 and a
secondary satellite S2. As described by Ares, and with
particular reference to Figure 2,

ground station [10] continuously transmts two

radio signals [20a, 20b’; 22a, 22b’], each with

an identical periodic carrier nodulation, via
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each of the satellites [S1, S2] to the object
being | ocated. The object is typically a nobile
unit or other vehicle such as an aircraft [12']
having a conmuni cations termnal. The fixed
ground station signals, as transmtted to the
object, are referred to herein as forward
signals. The object receives these periodic
forward signals and neasures the percent of

peri odi ¢ phase of fset between the two carrier
wavefornms. The difference in phase between
these two carrier wavefornms is due to one of the
signals traveling a | onger path |l ength via one
satellite than the other. The object transmts
a return signal [24'! 24b], after sone
arbitrary delay in which the amount [of] the
delay is not inportant nor required to be known,
containing the percent offset information. The
return signal is transmtted upon the sane path
as the forward signal fromthe first satellite,
back to the fixed ground stati on.

In nmonitoring the received carrier periodic
signal through the first satellite, the object
perfornms functions that slave the clock standard
of the object to the reception of the periodic
signal. Thus the object clock standard is
offset intinme fromthe fixed ground station
transmtted signal on account of the signal
propagati on delay. The object is then allowed
to transmt the observed percent offset between
the two forward signals, starting at sone
specific period in the future. The fixed ground
station then receives the return signal back
through the first satellite whenever it cones
back, but realizes the receipt of a nessage
starting with that specific period
identification nunber, or frame, has arrived
| ater than the current period being sent out on

1 According to the Anes specification, reference nuneral 24 in Figure 2
shoul d be 24a’.
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the forward carriers. The anount of this late
arrival is interpreted as the instantaneous
round trip delay of signals traveling a path
fromthe fixed ground station to the object, and
back, through the first satellite.

G ven this round trip delay, the known
vel ocity of propagation of the radio signal and
t he known di stance fromthe fixed station to the
first satellite, the distance fromthe first
satellite to the object is calculated. The
di stance fromthe object to the second satellite
is calculated fromthe percent difference in
forward signal phase offset at the object, the
round trip delay through the first satellite,
t he known velocity of propagation of the radio
signal and the distance fromthe second
satellite to the fixed station. Thus, the
nmet hod of the present invention determ nes the
di stance fromeach of the satellites to the
obj ect whose position is to be determ ned.

Wth the positions of the satellites known
relative to the center of the earth, and the
di stances fromthe respective satellites to the
obj ect whose position is to be determ ned are
known, trilateration may be enpl oyed to
determ ne the position of the object relative to
the center of the earth and the satellites
[colum 3, |line 52, through colum 4, |ine 66].

In conparing the nethod and systemrecited in
i ndependent clains 1 and 8, respectively, to the nethod
and system di scl osed by Anes, the exam ner (see pages 2

and 3 in the final rejection) has read the claim

l[imtations relating to the second and fourth rangi ng
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signals on Anes’ return link signal 24'. The examner’s
rational e here (see pages 3 and 4 in the answer) is that
signal 24' effectively constitutes both a second ranging
signal and a fourth ranging signal as recited in clains 1
and 8 because it serves the respective purposes of the
second and fourth ranging signals in determning first
and second delays (claim1l) or time lengths (claim8)
used to ultimately determ ne the position of the object.
While the examner’s finding that Anes’ signal 24" has
this dual purpose is arguably sound, the fact remains
that signal 24" is but a single signal. As such, it
conceivably neets the claimlimtations relating to

ei ther the second ranging signal or the fourth ranging
signal, but not both. Mreover, there is nothing in the
t eachi ngs of Anes whi ch woul d have suggested repl acing
signal 24" with two signals. Thus, the exam ner’s
conclusion that the subject matter recited in clains 1

and

8, and in dependent clains 3, 4, 6, 7, 9, 10 and 14
through 19, is anticipated and/or rendered obvi ous by
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Ames is not well founded.
Accordingly, we shall not sustain any of the
exam ner’s rejections.
SUMVARY
The decision of the examner to reject clains 1, 3,
4, 6 through 10 and 14 through 19 is reversed.

REVERSED

CHARLES E. FRANKFORT )
Adm ni strative Patent Judge )
)
)
) BOARD OF
PATENT
JOHN P. McQUADE ) APPEALS AND
Adm ni strative Patent Judge )
| NTERFERENCES
)
)
)
JENNI FER D. BAHR )
Adm ni strative Patent Judge )
] pg/ vsh
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